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Dssenptfon 

HELD OFTHE iWENlTON 

The prQ$en1 tnvomiort rolate&to compacldiste hoh 6 
Ing internal reoocxieci and prim informatiDii 

BACKGROUNP OF THE IHVEimON 

A oonfaact dM (CD) is a hlgh^fOf^ iO 
IfvBd (SatB-storaoa mdOKim. Ono recorded compact 
disK (CD-R) oomalne a pofycaitonata dteK that 1$ 
ooatBd wfth a dye layar, a rnelBUizetf refiBc^ 
a protecthra l&yer A CD-R iMIl be undareiOQd to ba a 
compact disk that can ba writtan on, typfcdiy by aiaser ts 
beam aa corttracted with a CD-ROM which intonndion 
ift mpOcalad by rnjacfion molding, Oyanino, phthatocys- 
nine, and metalteed 020 dye» ore commonly uaed dyas 
Gpatad In a pofymer binder in thadyo layer. TT>emoia). 

lized reflacthra teyer typlcaly ooro^ of gold In CO-a so 
and aluminum h CD-ROM. In a CD ^»ritar. a lusar beam 
iltumlnates the dye pdymera through fhg polycarbonata 
subatrate ae the d ek spins. T?ie Ithiminatlon (e turned on 
and off at eeleclto locafiona Mermrad by the trpm 
dfQftBllnlbnnation. The heefing by ttia laser causaB the g$ 
^ layer to cherncaly change at these Ibcatlona, form- 
Ino readable marls in the dye poiymar. Hie degraded 
dye polymere In the marlagd regrona are teee reflective 
than Ihe unma^tced regions. During tfie reading pnoeess, 
a loM^fxnver laser scans the dye pdymar layer In e so 
recorded cfisk The laser llgM Is raflBcted directv ttam 
the unmarked res^, but Is ecattsred or diminished In 
the marked ragtons. A sansor morttons the transitions 
betiveen the markad and unmaikad regionG from the 
intensity off the refledrvBitghl. and convene It Into a diflh 93 
Hal data stream. Sirralar to the above process, a CD- 
ROM drflerentiates the intane^ of ttte renectfve igm by 
pite and lands in the oompafit tfsKB. These pile end 
lands are pre-recorded by pressing the con^pM distek 
typicaly mass produced 09 

The CDs are Often corned iMth a prtntflble surttee 
oppoSfte to tha surface from wWgh the mtofmatlon Is 
recorded and ratris^ On the prtntcUe eurfase, a label 
is printed which can be fogos* trademarHs^ tact eraph- 

and bar codes, etc., which are related to tha infbr 49 
mation stored on tie ca The tabel also pnHects tfie CD 
from physksj damage. Because the CD spine at high 
speed in the writer and the player, the CO lebd neecte to 
be pradeely balanced to the center cflhe dtek tbr 
smooth rotation. so 

Labeling of CD disks has routinely been aooonv 
pushed throu^ screen priming mathode. Whia tNs 
method can provide a wide variety of label oontant, K 
tends to ba post Ineffective far run lengths lasa than 
300-400 dicte bocause the fDcad cost on unique maleri- as 
als and sat-up are shared t>y all the disks in each nm. 
The screen printing technl(|ue is wen dascnl^ in the 
textbook ^Oraphie Arts Mfmal', edilad by Janet and 



Mng ReW. AmoMusariB Prass, New Vbik. MY., l980» 
4l6to4ta. tnecraenprlnUngestvwNaf the Imw 
Is prapared.placea In contact wHht^e CD and then ink 
la spread fc^ squeegee across the atandl suitaoe. 
Where there are openings tn the atancil the Ink passee 
IhRXigh to the surface of the CD, thua producing tfte 
Image. Preparation of the standi Is an alsborm, time 
consuming and expensive process. 

Recently, signif loam tnoreasee In use of CD-R disHs 
as Bdata (istrbutian vehide have increased the need to 
provide custontteo CD label content to reflad the dale 
cent wit of tf w disk. For these appfloBtions, the screen 
fabel p rinting presanta a dBemma as CD-R cBsks are 
deslgnsd to allow customteed user mibrmaikin to be 
recorded m etsndardteed CD tbrmata. 

hitialy, the cuslpmlzed label fci b rn t ati oit was Iwnd 
wrttten" on the disk sutoe using leH ti|ped markais. 
While this method allowed users to MMdually idMqy 
dislQ, it tends to be lebor intensive, prona to'humen 
enor In tran&cr^oa end aasthelkially Errted. 

Othor attempts to pi^vkte a CD-R labeflng solution 
haws incorpoiated digitally printed adhesive labels. 
Label stock tor Ms type off CD^ labailr^ is avails 
ffram a nunri^er of soufces. These aiow pre^ isbete to 
be printed ustng desktop or oommamld Inl^et. thamni 
wax transf^^ or eleelRsphotoomphlc printara. An eiam- 
pto off such labela is the STOMP Con^ny^ (kvlna. Cal* 
Itomia) CD Stonper pedcage off die-cut CD labels that 
can be printed on any &s by 1 1 mch inkjet or tear elao- 
frophotogna p Wte printer. Fottowing prMng. the labels 
can be 4ppled manually with or wlhout the aki off an 
Qignment tod or a spedally deaigned macHne. Thb 
method can be labor Inlenslva H is #so prone to human 
eiror In label transit. Damage to ttie CD-R can result If 
the tabal is removed. System pertotmanca protiems 
can occur due to (fiskimbtfenca or labeldelemtnatlon h 
the CD writer or reader. 

U8-A-5,317,837 dOGcrbas m apparatus and 
msthod tor priming label informattan on a Co. Boto 
M4el and laser electrpphotograpNc prfnong are 
descrbsd, but the toao- elettrcphotographic prtnOng b 
Ifmttsd to printing ink orito en Intermediate ^vm aivl 
then transfening the Image tothe CO label, that i&» off- 
set prlmir^ 

Within the past several yearn, methode tor flifeet 
CD libenng have bean Rowing In promlnenoe. Theee 
methods utilize the versaOity and ease of ihe setup 
eseooiated wfih digital printing to provide Custonrtced 
label content dk'ecUy on a disk surf&ca. The most com- 
monly usad direct CD printam incgrporete Inkjet or ther- 
mal wax «ar^ technologies. Examples of such 
prWersare the AFFEx Corpomtien^ (2522 Chanrbeis 
Road. SiAe 110. lUstin, California) MuM Media Odor 
ink Jet Pilnter. and the FARQO GonmMOn's (Eden 
Pralrle> Mlnneeota) Signature CD Color Printer. These 
pdntere can eHhar stand atone or oa intsgrated into a 
computerized disk witting systam reducing probtams 
asBodated wKh labor, human error, dtek damage, end 
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Imbalanco. vvhile printns erf ^$ type can produce sst- 
ififftdory outputp specially deigned (ayem are required 
tor their uft& Thare is ooncem over pertormanca of 
printed Image qu8% fiix both types or prinim 
printing has damon^raied a lack of rofaueftiesa vnth 5 
reaped ID abrasion and ink jfit piining Is lesB reaist^ 
to nvwtura Tliera are addiiiona9concarna the Ina- 
bl% to pnxJuce nuftiootor output on the thermal wax 
tmnetar CtMabei prfmere, and tne long prim time 
recpiMlviheMJeilebeiprtMhg. Additionally ^0 
theee printers ere Islnary in the denalty Bailee end can- 
not reproduce contFnuoue lorw photoj^ephio imBoee. 

One kTKwn conKnuoue^Dne tfgKal color prmung 
technique Ifi the iheima/ realsUve dye difhjsbn (or eubll- 
matlon) printer. PrinHng technta^iee have been die* w 
oloeed in US-A-5.542.76a, and the above crow 
referenced copending eppficatSona. HowBvor. a ihermal 
reelstKre head ^oth thernvd wax transfer and dye dHfti- 
^on) prints at a prsBfiure contact to the CD eurlace* 
Good printing unHdrmtty by thermal resistive pdpttng » 
raqufree ($09 tor exemple, US^-a.244.a6l} a oonl^nh 
able layer In the receiving paper, wMch le lacMng In 

Al the AoM CD prfriHng technfquee have tie die- 
advantage that the data la prkited on tfie ^eternal sur- 
lacee (nomially theoppoeHe aide of the data readhg 
eurttace) of the CDs 90 that the printed data can be dam- 
aged by physical Bbiaelon during ueage. 
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An otsjeot or trie {nraritlon te to prt)vkle a method ^ 
prolong human reedable Infcn miioi i on a recordable 
d\!Sk that presents the printed reconft phyefcal 
abiaslon and are thus relativeiypermanenL w 

This object la acNe/ed by a compact <iBk having at 
least two stteiiHleB and an internal recoiding layer and 
an internal printed Iqyer with human readable tnldmia- 
Hon* 



40 



ADVAKmOES 



TOepresem Inventkin pnivldea an etteciive way or 
pravfcnng human readable inlbrmatton in a CD that is 
free from phyeicai atvaeion during usage of me CIX 4b 

A fteture of tMe invention la that cuetomixed 
Imagea can be produced by computere that can read^y 
be tiaralerred to the oonvaci tfek. 

Another feature of the invef«Qn le 10 prim a mvior 
imaged the NendeddM on the imamalcurfaeee of 90 
the trenepa-ent dlEfc po^^mer st^port 

Another feature of the IrMnBon fe Itm the mirror 
image can be prfc^ed directly on the Intemeli euritee Of 
a dM polymer aifjport 

Anorfier feature of the invention l& mat the mirror ss 
tmege can be printed on an essentialy tmneparent 
ooatf ng layer of the tntemai surtlBoe of a disic polymer 
ei^3porL 



Ar^er feature of the Irwentlon ia that the image 
eaie printed on an irtternel suffeoe ol the polymer eup- 
inrtwfiece rtodata ia stored. 

Another feature of the invention Is that adefDonal 
ooatinge can be mede on the intmal surfteee or the 

dlslipobmwr fiifspori to serve Bathe baciqnDund lor the 

printed image. 

BFttEF DESCRIlniDN OF THE ORAWWGS 

Fia 1 is a parttal schematle view fihowtng an appa- 
rams fer printing records on CD dtaks uting inttared 
iaaer iiennai Mrsfer wherein me CP is in tranatar- 
fible refafionshk) ^ a colorant donor eiomeni; 
no, 2 is an apparetaie tbr scanning a iaaer tteam 
acroaa a record which ia fbcuead on a dye donor 
element fer transfer of tfw reoord 10 a compact disk: 
F1Q. 3 (8 a paniBi schematic view showing an appa* 
rams for printing human readabiafnicrmallon on an 
intfirnai eurfece of a portion of a conpact disk using 
wtared iesor thenml transfer wherein me portion 
Is intr^Mferabto r^onahlp wMh a colorant donor 
tfemcnt inventian2 

FIQ. 4 16 the layoul of two portions 01 a compad 
dtek that wll be oorrMied into the CD. me upper 
haUdlslc cairtes me data etoraga tor the CD. md 
the lewar haff is printed wim hunan readable 
intormafion ori tfwMernal surlBceehovm in Fl^^ 
and 

Fia Sis mtherltomt of two disk portions that will 
be Gombiied mto one CO. bom han dteka cany the 
data etoraga aio^ and human readable inferma- 
tion re printed m the areas outMe of me data stor- 
age areas on me internal euriiaees of both haH 
disl«. 

DETAILED DE9CRiPTT0N OF THE MVENTKM 

Although ma present mventfon Is described wim 
relBtlon to a conpact disk whtoh can mciude a CD-F^ 
and a CD-a it wRi be wderaleod that It aieo can be 
directly applied id newer torms of dsta such sa those 
called d^lal versatle (or vUeo) disks or WtX There^ 
tore, whenever the term compact disk ia used, it win be 
undereiDOd to include optical Btorage media. In aooord- 
anoe wim the preserrt Invenilorv two disk poritons, 
which can conveniently be a haV or a disK can be lami' 
nated together. This le» of ooureepbackwarel corruptible 
wim ODoROM players* Both portione canctoro intorma^ 
tion thus irtcreasfrig the amount of i n farm ogon etched. 
ARematlvefjft oiw portion can carry and the omer por- 
tion can be left Hank. One example df ma mult|)le 
recorcfing eutsMte on clfferett porttons of a disk Is 
DVa Adescrtotion of me new tomtat Ibr C^/D versus me 
CD tonnai is described in *Next QeneratiDn Conpaci 
Discs- by Alan E. Bell, pp 42-46. Scientific American. 
Juf)^ 199a 80 that when me term CD is used, a win be 
underslDodthatltfricticles ail of thtte refetsd typea of 
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<IIbI(& 7)ia term tf ab as uBBd throuoho^ 
tion will be underetpod to tftoso skOlacr in |h$ art to 
inck^digdal date eucna&barcodM, analog data Butii 
BB tmi 9apMc8 fiuch BS Ine ptooriar Infotmatkm 
ewh B& CGlOfied imagos or oombinaiion& tharwi; and 5 
tho n«e. TRO tern hunan readedsle inbmiation wii 
incMe text r^cturas, and v^MoB M the 

AhhcHigh th9 presM invention id apf3fi«i)le to 
many printir^ techniques, irma-red l^ecr Mrmal print* 
ingwiW bedBaeribedlDrprDw^ to 



f^mng D Ra 1. a dioda laeer beam 10 bahoivR 
beinglQGueedbyaleneiz thRHjghatraitBparentdonor 
yenwm support T4 onto a is whk^ contate a 
ooiofant as a dye and a Kght abacvtlne ettuc^ 
^ 9ie fa&er beam to generate heal Mport healing Id an 
approprfeeae ienperature^ the cekxont In Imnefaned to 
the difek reoord layer 20 which is caoated onto the cfiek. 
The aubetrate or fhe dlak is pro^^Ued by a polymerle 
support layer 22. upon transfer of colorant to the faiyar » 
ia after the oolOffwit to driven Into the layer, it produces 
a colored pbcel 24 of the deeirad image. A polymeric 
blndar Is prat^ed to hcU the colorant In the layer 16. 
The heait geneiiBtad fay th« abGorirtion of the laear beam 
caueee the colorant 10 etfapore[ta.aubBme^ or abtotlvely g$ 
tran^ f)e pixel 24 from the donor element Iqyar to the 
dtek2a Between the donor element and the dM are 
depoaad spacer beade 18 to maintain a fixed 99 V 
between the donor element 26 and tfiQ dtek recGRi layer 
20. Throughout this spacaiGatiOn* whenever the teim w 

coiomnt is usedi it wiU be imdereloDd to hckjdes dyaa 
^igmanta. or trnieferabie materials wNch can torm e 
dWWc filer or tho Dka. After tie f Iret color is printed, 
the donor etement la removed without disturbing the 
poattlonQfiha disk, ffie second odor dianorelememia 
placed In poaitlon. and ff)e printing process is rapeeted 
with the second d^tal cotor recoid. GeneiaQy tfvee 
cok9r donor elements are required for a Ml oolor Imc^e^ 
cyan, magenta and yatkMv, corresponding to the red. 
green and blue color sepanMtons or the digital image. « 

The colorants in the color layer can be chosen Item 
B number cf dyes or pigments. It la krportam that the 
coforant have a c^eoa strong hue, with good colar satu- 
ration and iwia unwanted abg orp C on In the optical 
region of nm e t edro ma gnetic epectrum. The eolorem 45 
Should also hara a low therrnal mesa, fip the minhrnum 
amount d heating is required lo cause the colorant to 
trenafar from the donor eiemem to the receiver. 
Throughout thia ipedncation, whenaw the term "iher* 
mal mass" Is uaed. it wffl be understood to mean the w 
weight or mass, of matorial that wn bo raised a.glven 
tamperatire by a tfvan amoum of energy (a given 
nuTtier of Jouia^. Sxafr^ary dyes that can be use cart 
be ibund In commonly assigned US-A-5,576.267 to 

OeBoeret el, the disctosureofwhiGh la hereby incorpo- a 
rated by rsfsrenceL 

The pdy nwric bin der tor the cdbwm can be sho> 
sen fwm the com nun f^im formk^ tfiarmcplaaiiQ poly- 



such as cellulose acaiatei oeflulase acetate 
pr^sKmata pdyvtoybutyraf, nitrooenulose^ and lha ilea. 
Ewnptary bMar pofymers can Immd in US-A- 
9.481.045^ the dtedoeura of which Is hereby inoorpo-^ 
rated by reference. 

The pdymerle mcelvef layer 20 on the dtek can be 
chosen fh)m a nurriwr Off flm Ibrming polyniem «iich as 
polycarbonates, polyeatere* and polyacryi at Bs, for 
exaiTple. It ehouloi be noted M It is possftte fbr the 
(wnposifion of the polymeric reoetver to be the 
same as that of me dteK polymer ei^pport 24, that Is, the 
disKcan be writtan on eSrectfy, without ooatk^ a eqaa- 
rata toyer^. A diffa r an l pol y me r may be chosen to opH^ 
mize the periormanoe of the di^ The polymeric 
receiver layer 20 mey be coated over the entire surface 
of the dteK or may cQvor onfy a portion of the surfw». 
The polymerio receiver layer 20 m^ contain addenda 
such as suiiacElBnts to aid in ooatk^, or opabntetion 
agents such as tH&nhimdioKfde and the tiketoprovtdaa 
^ite rdlective surlaoe. Exan^plary poiymera can be 
tound m US.A4^95^; ll$nA-4v47Djg7: US^A- 
4,779,657; and US-A4.062,081, the diadbsura of 
which is her*y Inoorpomledby rel^enca. r=bctor« dto- 
iBting the proper ehoto d the reodwer polymv isyer 
ere cOmpatfbMty with the odorant. abraskm mistme, 
water and tade resistance d the imtMTo. cost and manu- 
Mmbiiity* A pmper choice of the pdynneric r 
layer and the odorant wfll provide a Fdatfvaly pemna- 
nant reoocd. The temn *Velatfvaly parnmenT as usad 
throughoiit this spedlicalton will be uridmloodiothoae 
sMied in tie art to mean that iabeied disic In the normal 
course d use and storage wll not undergo signTcant 
change Over a period d many yam. 

The abscrtier In the donor can bs a dye or a pig- 
ment hdealty, tie absorber choiAJ have high afaeorpaon 
tor a given ttiermal mass, and should not tiarttfo to the 
receiver in any signmoani way t«t might contaminate 
tie cdors d tw Imagei Exemptary dyes mat can be 
used as abfio6ers can be found in US-A4,973,572» the 
disdosura d Which is heraby inoorporHtad by reference. 

The spacer beada I8 In TO. 1 can be poiymerte, 
c^oecllnKed or not, Inorganic malariata audi as sand, 
glass, or mats], as long as tray are insdUale in the ad* 
vom or binder tiaithey are coatad to. The shape or tie 
beeda can be symmetric such as spherical, or unsym^ 
meiriQ, provided tie range of the avwage diamator is no 
more than 50% of the overage diameter. The spacer 
beads can be tocated either to tie reoflhrer 1{^, as 
ma^siinad by UMp4,876,235 or ki the doner dement, 
as exerrplined by U$-A4.772,582, tie dtedpsurea d 
wWch are hereby incorpomtad by ra^enoa The pur- 
poaed the beads is to provide spedng so ttiat the gap - 
V rvnalne oorstant trough t>e pmoess of faansfeiring 
odorant iTie detaHa Of siza number and diStrftutton d 
tie boads are alBD given in the above raftranoe^ 

Fta 2 6h(Ms a laser diodo 40 which emits a beam 
10 d laser light whMi passes tvojgh odimating lana 
4% beam sh^'ng Isnsee 44 and 4a end rdlecs off a 
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f?xad nifrror 4a A gah/anofTwter struck 
rrwlng mlrmr 52 and a motor $4 whfch osclllatfts or 
iiiitHtes the beani of figm v4ilGh roriMtetf (rm 
fixed mbror 4a. The motor 54 corrtTDld ^ 
mwing rNnor 52 eo as to provltfe raIsM movomont 5 
batiween the disk Burface and the (after Deam and mod* 
uletfng the taer beam In oorrespdndence with a date 
recofd, thereby effecdnd tasor merrral coToram transfer 
from the donor element to tha dtek m ooiraspondmce 
wHh a devM data reooid. The poaMon gf the laser 
beam to thereby controM by the eaWanometer 
tiva5Q, rt Drill be noted that an P-^teta tone 12 (a pro- 
vided betvreen the M ewface and the moving mirror 
52 and ift adapted to fboua the beam onto the donor ele- 
mdrn. The po«ttion of the moving n^nor 52 oonferofe the ;5 
podtlon of the lafier spot In one direction, and a 
rMtional mechaniom 58 moves ere CD to oontrol the 
relallva position of ew laaar spot in en orthogonal dreo- 
tion oppoete to that provided by the movkH) inSrior 52. 
Other means of tianfilationoanBteo bo employed, such so 
B8 two galvanomBterft, or a nnear motor to faanstqie the 
dteK Alttiough the figure shows aiSoda laser tor Plustra^ 
ttOHt Other lasers can be used, auch as gas lasere or 
eoOd state leetm. Ofier opflcai patha ate also posaUfiL 

The laser beam can be teused to fipprorimately sB 
the same size as the wavelength of light emhtod by the 
laser, Fbr a near Inha-red laser this is a spot aite of 
about one nfcron. This email size assures dial a hi^ 
quanty photogi^tc knags can be pMed. Modutation 
of the imenslty of the beam alowa many levels of oolor, ao 
from very li^ to very dark, to be prfntod at any given 
pixel of the imagsi 

Referring to Fia 3, the eipertm en tBl layout 1$ simi- 
lar lothat idoetrated in fig 1 exc^ ibr. fVei only one 
porUon, in this case a half of the dieK 68. la used to 95 
receive the colorant Dfom the donor element 26: second, 
the cotoram wee transferred to the Internal surfece 62* 
rather ffian an exieinal euneee of the disk polymer sup- 
port 64; tlMthermore. as described in the e«nple 
below^ no ooating was required on the imarnaieuiaoe 40 
orthe disK pohrmar support 

Example 

Cyan, magenta m yoOow dye donor etements, as 48 
descrbdd In U8-A-4,97a.572 wve piaoed in contact 
wtth the Internal aurfaoBe of one haNofdiskea-lhedisk 
polymer st^iparl 28a le made of pobroarbonale malarial 
and is not coated. The composition or the 4ye donor ale- 
maniBi hctuding tfie spacer bead overcoat* is conb so 
pletely deecrtoed In US-AAJT^JseZ. The laser power 
WBB 87 mw at the fbcat planei After oqxisuro to all 
ifvee colore, a Kgh cpial^ photographio Image was 
seen on the intemf^ surface 62 of one half of the disk 
ea. The primed snage is the ntirror image (opposJta in sb 
ielt^ght symme^) of the intended Image. After the 
final CD is fanned (descrfbed below}» thedesired image 
isvisuallzedtfioiJdhthetmniperantpolyceil^onatedtok 



polymer support After prMng Is completed, the ffnage 
Is f ufisd In metryiene cMortde vapor. 

BeteiTlng to FIQ 4.» ere poiHon of disk 6Bb that Is 
printed with data is combined with ancmer one half of a 
disk 6BB that carries the stored informaflon to torn) the 
final ca In the upper pof6on of a disk 6da» a dye tayer 
86 and a metaifited renectfve layer are coated on the 
mtemal eurtaoe 620 of the disk polymer support 22b for 
stoffng data. In the lower portbn of a disk 68b, the 
printed colorant data in the disk record ia^ 20 anda 
back coat 84 are bonded to the internal surtee 8Zb or 
the disk polymer a^sport 22c. 

The back coat 84 which ta coated over the poly- 
merlo reoelver layer 20 is an asrylat&tased polymer 
material containing TIO^ partiolBs. TTie whitening effeot 
of the TIP2 partk^ies provides a bacfcCFound to the 
image In the polymer receiver layer 2a H ie understood 
fliBtoeatsordifterenlootoreaanbeooatedinooatd4.lt 
Is also possHsle that no b«^ ooel ie requlM* in that the 
polymeric binder for the dye receiving iGQrer 20 can 
serve both to hold the dye wnsgo arvf to lan^lnate the 
two portions of the disk together. The aceiesivBeevql are 
used in laminating the two portions of the disk ere cSs- 
tioeed in the commonly assigned US«A«6^4G6»723: US- 
A^,422^; U&'A^4iai120: 09^893^9; and 

Another disk layout is Bhistiated in FIQ. 5. The two 
portions of a dfsk 88a and fi9b both carry the stored 
(jtaita and printed data on the internal siafBoas 620 of the 
dskpoiymer supports 22d and 22e. Uke'in FKa. 4wdye 
layers 86 and matal'wed rsflecflve l^ara are coated on 
the internal surfaces 62c of the disk polymer sqpports 
22d and 22e fer Storing data in the aiecB not used Ibr 
data storage, the ivinted oobrant data In the dtek reoORl 
\afer 20 and back coat 84 are bonded to tie ktterral 
surfaced 62c of f he dfek polymer eifjportB 22d and 22b. 
The two porftona of dWcs 89a and esb are combined to 
fomiihefinai CfX 

Retoning to Fia 4 and Fia 5, the adhesives are 

first applied on the inside surfaces of the two portione Of 
thedlsk that are fteing each other. Here the Mde cur* 
tnres refer to the nposed pontons or the eurt^ices on 
628.621)^620,84, and 86 In FIG.4and Fia 5. Next the 
two portions of the disk are aOgned and pressed 
ttsgeiher so that the Inskfe euriboes are ^ good contact. 
Heating and othertreattnent canbeappfied toasaistthe 
curing of IhQ edhealvee. After the benefing of the two 
portions of the rfisK the final dfek has the external guT" 
fBcee of the polymer eupport 64 and the edges expoeed 
to air. The adheetes and delaM laminatkjn procedure 
are disclosed in ths commonly aasigned US-A- 
5,466.723: US<A^422234: U3^-6/18J20: U3-Ar 
5.S93.649: and US-Ah9.340,42CK 

pensUsi 

14 donor element support 

16 OQtor layer 
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titerafay bmt the conpart disk 
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6. lite compact dbk of ct&im 3 further includino a 

rafleotive layer tormed on ttie reocwdino layer and a 
bfioteom Iqysr formed on the printlr^ layer. 

6. TTto compact disk oT daim 4 further tnctucflno a 
r^aGtw*6 layer tonned on the raooitling layer and a 
iaaokcoBt layer formed on the printing laiyet 

7- AoompactdtsKoonprlslifto: 



64 

68.68a,6eb 

64 

86 



F-lhete lene 

rolaDonal mechanlem 

Internal emihoe of the dlsK polymer 

support 

external eurfaoe of the disk polymer 
sifport 

one hQffoflhediGk 

baokooai 

dyeiayar 

meiBlizecl reflective layv 
oriehatfoflhecfsk 



1. A coftipactdteK having at least iMsutetraites arid 
on Internal recodinB Iqrer end m internal printed 
layer wWi human readable ■ l Un wOu a 



A compAfit drsk oomprfsing: two eepande 

which are laminatodlogelher, an internal r 

layer, and tntarnel human readable MbrmsBon 
vided wrthh the corrpact disk. 



6» A compact dteKcompifsino: 

a) at least flret and second 

b) a reconftig layer formed on fie f Iret sub* 



c) human readable intormallon provided on the 
seeond substrate: and 

d) nraonefor aaeutfnglhe recoRftio and a 
pflntino layer \n proximate relatloneh|3 to 
thereby fonnlha compact dlBk 

4. AoonfpaddisKGompriaing: » 

a) at least flivt and eecond fiubsnaias: 

b) a recfvtOno layer formed on the f iret sub- 
fitnitec 

c) a prinOria layer having human readable infbr- 5S 
mation on the Gocorxl fiubatrate; mJ 

d> maar«1br&ecurtig the racoidlrq layer anda 
layer In piDximato ralatlonshfo to 



a) at least fM and 

b) a remRhg layer fdrmed on the fki^ oub- 
stralB and a prfn^ layer Ibrmad on iha fbet 
substTBtft; and 

c) rneant for eeculng the recaoc^ing layw ^ 
printing layer ki pmrimate retations^p to the 
second siisElrate to thereby fomi the compact 
disk. 

& AconrpacttfskiOamprlsInQ: 

lO at least fM and eeoond eubBbatea: 

b) aflrs»reecrtiinB layarformedon thefbsteub- 
BftrBta and a tM printing layer fbrmed on the 
first aubetraio: and 

c) a second reoonSng layer formed on tfie eeo- 
ond aubetiate and a aecond printing layer 
fcrnnsd on thefM aubatrata; and 

d) maana for securfog the hvo s^tetiates '0\ 
auch a relaHonshp to the second eiMate to 
IhMby Ibim ttta compact disk* 



99 A. A method tor forming human readable Uto rmatl ort 
on an Internal surface ot a compact disk (CD), eom- 
prfsing the steps of: 

a) provMng two Eeparaie CdrpM dbk por<^ 
« ttane; 

b) ooatmg a prinmg layer on ona of the sur- 
fftcee of the pcrOons and forming prtnttng Infor- 
mason Ineuchprinfingl^er; 

c) Baminating the tm porticna together so that 
^ the eanpaetdUk has human readataleintonnB- 

tipn on an internal 



30 



m The method of daim 8 wherein the printing Rifontia- 
tton la tomved by transfenlng ootorant to the BurflBca 
of tie priming layer and fixing such colorant Into 
eu^ printing layer eurfoce to tfierety provide 
human readiUa Infoimation. 
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